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[ft**i] 

a— 9k* 
&ili-=T3— * 

Mis = r a — 9 ommKmm. £ y = -f /u 

i« 10 
[It** 2] WIB«flct±s rt«»!:|(nE*^»5Sr*i-S 

tfrSE*^— *3 — * tfflfE=«T3— ^fcWEa^fc 

fit. rtffilllgTS r flgjKU MffifB#j : IBlW i:fl iraaiBff<P 

MIE = T3-^tt. SJIEM*^— *3-^<DR3£SEZ>rt 20 
««B»Sr«Eft«HaBf&i-5, ft** 1 fclS^co^ n— # 

ltnE^liI<E^^«ioig|E«J^K:3giftS*t5, ft** 

[ft** 4] ^3— ^©R«gufc^stua 

«»«>^ ys/fo5V>4<ttl oH\ ttjfERMSB© 
n— 3K-/W^5imm. 30 

[it** 5] WE^f-?3-^tt. sU6«**ms*#i«T? 

3 — * 

ttlEpf a — * Sr»*6ejfc»-S-LTtt*iSlfc«3K 

§ril-r=>T a — 9 k. 40 

MIE^x-^3-^ tSfJfE = T3-^i©P^lciBS$tu 



!&IE = T 3— ^12, IiHEM^^— * 3 — ^WR^S)5cof*3 
»«»Sr»«ttfcil**i-*, ft**6(CiB®<^n-zK 

i»**8] tmecHHue^mo^^MRiBAd 

[it** 9] mzmmmte* m^mmmmmx-h r> . 

mwio] KneHmt«M:, p3*«t?*>9, ?imm& 
^^Mi-it5^y-> h«r*bTV4. it**9jc 

[31**1 1] *^aPESr*"t-S«flc-i:x 

R3£*b t «fflEn«sua»fe*fcM«ic3ttu«iME*^«ye i a* 

3 — * 

ffi!EM*x-* 3—^ fcflttft&ftebTlfcinftlcajSlC 



[ft**l 2] MfEffitttt:, rtflHfctWEjk^«^Sr*i- 
fit. WB^&ML, ttrtEffitti: NttR tulSfgft:© 

tfiiB^T3— mmm^-^a— ? (Dwm&vfi 

JB«B»S:««6«J«alSl-S-r5. ft**l 1 KfE«c<C>* n — 
[»**1 3] ltnErt«B«^^*«o^^<*fcHJES 

it** i 2 Ks«©stMo^ o— 7a—/i>m&m»o 

[ft**14] IWE=ir3-^4r#fl!ii-5*«Oi»«^- 

mm3kmMmmx-mftisti.z>. tt**i id^i3 

[ft**l 5] tulE = T3-^^#Ai-5«^CD^*iJ^- 

**rtfcwffcawsti,s««w»f-caf><5» ft** 
1 1 i 4 cov^-rttd^cfefto^ n— jk— /vi&mn 

[ft**16] WEara-^B, ^n^ttFtE^W^- 

bmi&zinz. it**i 5tcia«©^ n— ^— j^m^m 

[ft**l 7] tWEdW^fctt. Dfl^S-t/ij^. fo^-VN 
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ffl^Cttefltfri-S, St*«l 6X1*1 7{CfE«<£>^n- 

4 < Pv^fta>fc:tB<E<Pg tfwWffgl SBb 



[0 0 0 5] *»0J(^SSI^ * c — /wgsswttKi 
[0 0 0 6] 



itis*ttffi m&^m * ft s t , 

[0 0 0 1] 
[0 0 0 2] 

#M±£8- 1 9 2 7 8 4^«fc:E»£ftTV^ 0 30 

fcE«sftrv^#««i o-ea\ 2o©«$«wi 5 

Hitd*, *ixHpixo^aW©at*^t 1 5 a, 15 bj&SB 

*i-s±5fcsta*-frtostbTVN5,i r ft 1 

5tt\ ^(D^m<Dm 2 C/T^titVN^ J: 5 K 

DinxsftT*3 9, a**festbsw«s«««-i sort 

[0 0 0 3] 40 

[»Wfl**BfeLJ:5 ttSHffl] ±E«>J:3K:. 2o© 

ft. ftmttvmzfr&mfi&mfrisX^Zo 

[0 0 0 4] r.OttaS:*6>i-fc»o«3ti:bT. 



[0007] *»««Tr** ffifro^w^t^T 1 -^ 

^iWmetsrifciot, M^x— ^3— ^Sr 
5o r.ftfcJ:0=>f/Ht«8tt3»«ft-C»«Sfta. 

[0 0 0 8] ^<D«ttj5fttt5S«ShapSrffiTS*5 1 bO'T? > 
^y y bSr^U-cv>^ytae>, wftSr«ix:Sw4^-e^ 

<«ft*P3««BOrt«aB^*»6^y > ^§r^^LTV^^ 

^y y h\z£zmmmm£e>%}%:iim\<\ 

5»ttl*J: D»*ttfc«(lSft». 
[0 0 0 9] »M.2^«S^o-*— A^SSfWHtt. ft 
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[ooio] o St^mbie 

* tC3g#«*^^^-f-5 - fc J; o "C* > 3 — * © 

bo#aEKU:9/hS<Si*.felxSo 

[0 0 11] »W3fc«5^o-#— /HRjgaaitt. ff 



[0 0 15] JcJMM-Ctt. mW-<D%i!KJc&5k^—*l> 

— *3 — f&smtteZVtmi:, — ~)5(0*7~ — 9 3 — i? 
[0 0 16] wC0fft«»i*SSJi^Sr®T$*2)t>(0-e 



[0O12JRI34 fcfllS* p— J *Jg»«»r±s ft 
*«l*>.?>3<7?V^^t|S^<0^«^|C*JVN-C, 

-C»4. *7— ?3 — {KDB1BtMVZ.'J>l£< til*C^!) 

[ 0 0 1 3 ] 3BH 5 n-xK— yW^^ffi^ii. ff 

*^ld^f>4 0V^^(C|E«cD^m«t*5V^T, *t- 

£ < twtflEic j: 5 < fe a* , ^ r -e 

[ 0 0 1 4 ] 3§PJ 6 (cfliS ^ n-^-/v^^maii. ffi 
2oo^r-^-^ ir, ^73^i, yv^ 

t„ tax-c^s. rnwrn. mm** 

/c 2oo^f-^3-^li, fii^tiRltt^, SV^-BS 

iii- 0 ="tvw*, =73- ^©^hkhb*^-*),, mm 



20 IH"C»*«rai-r'b©-C;fc.5. 

[0017] &w 7 \z%kz>? v-tf—/\sm&wm\^ m 

T*5 9. IB#:tPllft»c-fg#:©rt«5^iBS$ixTV^5. ^ 

[0018] «iifl4, F*3{BI@^©lHl t) 
30 WiJ^iCiot, M^v^-^ 3— ;?©R^95© 

^i*^.^— ^ 3 — 9 (Dwmxfrh nmMco^m^^m 

9 BlSoft^^^ t, = 7 3 - ^ =T3 — 

^ RiSs#W3fca**6£i- 5;tt*J;oT^f-^3-^^ 

Affile J: 9 < »x b*b£ 0 
[0019] 8 K«5 9 n-#— /W£3SlS*g£te- ft 

*^7iciB«©B«m-cfco-c. ite*^©«m«a-efc 

40 5„ rtffiSe^W:. i«K*©^t©^^ttt::H^$ix 

r©^®aW:R5g|«fcJ:9tlftm»s«ix.e>H^m 

»e»fl:SrBlofc*e-K:t, % g ^*:©*(i©/h $ TiHI^ 
m-e^ffi«tcBlf3£©ai^Srai$*5i t ds-c# 5, 
[0 0 2 0] »38 9 * D-^-/u?^m«tt. ft 

50 t, ^.y ^ fSr^LTVN^,, ---cfi, m«ffifet©^:# 



( 5 ) 

7 

7-—$ 3 —9 k = T 3 — 9 k <Ofao>U&\£&±-tZ>ffite 
10 0 2 1] T?«PillffiiC^ y y h £7gj5£ L 

[0 0 2 21 51110 fcfllS 9 a — Jitf-Art?#««»:, 
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^3— ? ommxts.* nw&<7>^m&frhifoj3faK.mxfi 

[0 0 2 7] ;£3§m$n?l4s ftflOB^©® "9 Sr^HBlEI 
t^iirilciot, M^v"— s? 3 — ^©R^SB© 
i*3Jlg|5# T 3—* fc*fc£itg<o3£#«3iC;asf§£ 

3fOi*^— :? 3 — ^ PMffiUatfWHasa-S-iB 
[00 2 8]^13C«;i' n-#-yV^m^|i N 

»*m 2K:e*©36«»-T?*>o-c, i^S:^©^®^ 



[0 0 2 3] 3§BH 1 1 ^ a—rt—/\<M&Wmt£. 

f8#t, 20077-^ 3-^ =73- y > 

tcmxtxisQ* mt<o&.iKma5ktt[!v+&. tit. 20 

Tv>3 0 =»-f/W4» nT3— ^©^ffldSEfK^tvSo 
[0 0 2 4] *3§®^-Cte. H&W<D%./Km&k*<T~—!? 30 
a— ]8S*tlSlU-C:J3Dx 3 — 

mat^ — iivy^T—? 3— ^iSNgt^oi^o^f 

[0 0 2 5] r©aamSEtt%««iafsSriST$*5t)©-e 40 

R^ftK^ftofcteS^IES^nrv^fcfe. 

[0 0 2 6] 1 2 * n— aK-A'JgSMtWttU 

A.»^*r*-*-5^HSBEME ; ?-e*>S. 4*:, ^^-^3 — 



*T,£ 0 rrt?l4^1 2C«5»l»?ri6$|cg*t 
TV^as, r©^®»tt, =73-^»©mi: 

SS^ItQJbL-CV^.. r©7t*. 3§m«l©/J^tffc;fc2^ 

[oo29iiiei4 \z.&z>? u-^—^^mmti. 
it*^ 11K13 © v ^ n*^-ia® ©%®stc*3v n 

3^SI^©®8S«WEW: N SSmSriib^* 5 
^•LTVn^o r©fcft, 9 =T 3-^tc§l 

[0 0 3 0] i 5 t'#s ^ n— ^— /^m^mmtt. 
»*5ti i i 4©v^-f^^^i^c?^«©^m8l{-*3v^ 

*S*t«M* SrSWl-r S i 1 1- J: o T = T 3 - * SrSjS U 
TVn^o ^©fc*v #fciPX1±{c»l©fe^S*^©m^ 

[0 0 3 1] 1 6 \z.%,%>9 n-:H-;i«iil±, 

&<o&m) ! cm.iLm*t>mi&zfrx^z. ^^><o^mn 
TVN5t>©r-fc5„ rrm ^mkuu^m)!^ 

mmtoX— ^{bUfc^fJ^Si.Sr^^ioT, 373- 
[ 0 0 3 2 ] $S!B 1 7 RifliS ^ 
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9 

[0 0 3 3] 55591 8fc«5^B-*-/i*»tlti, 
ft^l 6X14 1 7fclB«fcB«fMfc*Vx-C, #tr>4r 
S *>tcffix.TV^ 0 3tfevf4. =-f^dS*EIS^5«BW 10 
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7^-- ^9 8Srtt5 7U-A fcfcflc) 10 2£. 

1 0 5 i % 9 9MM-5IMI (**) 106 

0 7&«HH*.TV^. :©i6(i0 1tH 
1 ic^i" J: 5 fc^N^-f 1 *r»*ii«>tt % UMHJT^ 

[0 0 3 8] mi f^^^t^e l (OJtflfiKWffiB-Cfc 
9. H2ttHl©II-II*WH-e*a. BlI^W 
^t^lfl 0 lOffflil 0 6<0^>^{c5IS 

4#<OB77^1 1 a, llbl^^9 9^BS 
£ix&o ft*5. 01 »c»-rtfcO-Otta<E*Otlrttl 0 
6 OElKttTfc 9. #Hlliae?3B3i#:»4**0-OS:ia<E 
+ fok l/r*Mil 0 6 t £ fcfcEHBi-S. 
[0 0 3 9] s^jf>t1~*e 1 {4. HI 1 K^i-i 5 gj$ 



[0 0 3 4] 1 9 * /u^m»«U 

11^^14 <DV^^fce*©»««R:*3VN 20 

[0 0 3 5] JSW2 0K«5*o^#->WHI«|f4, 
St*^si 136»6> 1 4<7)V^^^|2^o5IS«^^V^ 

^MaW^fc^o r^-CH:* »«»0**iailc3EV 30 

[0 0 3 6] 3&5H2 llCff5S6»ii, tflft 
^n-^-zW^m^^xTV^o *#i4, * 

-e». _biscD j: 5 \^m$bm<D&\,^? u—tf—/um$£m 40 

[0 0 3 7] 

imw<Dnm<Dj&m im i n»»aa 

l te. Bi5lC/Tti54Ste»i0lt 



2 0, 3 1, 3 2, 4 1, 5 0, 6 1, 6 2^^^ 

14. B 1 fc^i" 4 5 i-s '^*6 2 0 £ . 200^7-^ 
3^31, 3 2£. 3^f/U4 0dS^^jxfc2Slf^4 1 
«»=T3-* 5 0 fc. 2Mir^^6 1, 
6 2 (0 8#I) i§rffi*.TV>£ 0 /^#2 0, 
^3-^31, 32. ^t>4 1, f|^73^5 

0, ATtnsmy**** ei. s 2*4. a*«-rte>Jxsfc 

(4. ^^*fc2 0fcJ:D*Wt«7d— 9 8fcB*Six 
So ^©rt«B3fe^a^#*r*j«i-«#^K:ov^r 
(4. ^JcP^i-So 

[0040] <^B^asc#>^ia<E?»iic# 

(JMBlH&JO f4. 1 f 2*#1 2t. 

5^^1 3dS»2*-f*:i 2lc«#S*t*£v 3 o<^Si5«- 1 

1, 12, i 3i4Elico4 5^— WtSHSo ro-te 
-fbSttfe^MWiute^ifflSiflctt^ ^<r yy^2i, 22c 

4 9. ^^*2 0te»UTIB*ii*EKB*SixS o * 

1 aM!2*#l 2 0^««fc»j«SJfCV^S79^ 
v ? 12a(C{4. fflftl 0 6<Dm&<0*7$— ? 9 9^B3£ 
£*LS 0 */c. ^t^^l3{:il ili^fJ:5l^ 

j^fifc^l 42*B*$*bTV*5o :©jjcA1514|:ft, 

S^O^tt^tt^^S^^— ^ 3 — ^ 3 1, 32© 
(»BLfr) 3 1b, 3 2 b £*ffp3L•rv^S (Hi 

o 

[0 0 4 1] </N^#>^y« 2 0 tts 
■^^y b 2^o^ty h3(Cj:oTtifSffl7t^ 9 8 



11 



( 7 ) 



f^3-^31, 3 2. ffi*t = T3 — $ 5 0. XtfH 

W?4*9 6 1 , 6 2^i£SH5 0 

<^^— ^ 3 — ^ >^7^— ^ 3 — ^ 3 1/3 2 (D^^m 

RlS3 1a/3 2a 
^ o-3 1 b/3 2 b £>^e>^£;fr-CV^ 0 
[0 0 4 2] ^P-31b/32bll P3fl*lSjfc*IB 
HRll 4#»J«S*LT*53. *ivP^n«B3 1 a/3 

b/3 2 blB©|*|IBonfl*lfllte»ofcTMfe 10 
3 1 b/3 2 bOPJ»*[RlK»ofc-+«feJ:0 

>*3 — ^ 3 1/3 2M^#(tbttfcit^^n 
-31b^p-32b i:H:«LV^BtinSrWH"*:*«T? 
RJi^rtlRHWBB'eJt-B. H 1 1 fciSi-J: 5 fc, 

^n-31b, 32b CD^frfi^^Klft, tIcA-K^ 1 
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5 2 aM£j£&5 2 b 3&s»J*S*l,T*5 9 . ^fitf 5 3 *C 
tt4o©RJL5 3 a iS?gJ5K**UTVN5 0 ^LT, 5 
2aiW52b, R7L5-3 a tfii«55 2 b iSr«^S 
*T. SMMJi-i&AflES ldSjffi^ST^ttS (B8# 
JS) o #*«)t5 2, 5 311 lmmKTcO*S©Sf 

[0 0 4 6] 5 4d^M-frJBLS:# 5 1 SrHSfciiSi- 

J: 5fc#tr^4 l^t4 1 blcft#>££. rix£>£> 
i 2{@cD^#j>r*a3i:#:5 ltciD. W:a^2 0^ 

0dS«^Stt* o ^(7)M^73-^ 5 0ft N iftO-O 
^(^1^9^5 2, 5 3#«/iSftfct><Dfcfc 

o-o*fRiofi*^#tr^4 i <o*&o-o;*-|q]©*£ J: 

0t>*<, «*t=T3-* 5 0©W»ffitt*TfV4 1© 
[0 0 4 7] <Rf^ST ? Y^^> P S g g7 f .< ^^ 6 1/ 62 



[0 0 4 3] R«SS 3 1 a / 3 2 a Klft, HI 3 fC 

«*"J: 5t-s 'Y^tt2 0£al1-fc&<OP37L3 lc/32 
ci, ^Jyh31d/32d, 3 1e/32et» 20 
j££*vrv^ e BJL3 1 c/3 2cli, P)«53 1a/ 

3 2 a (D^t-Htt^n-CV^o 7!J^h31d/32 
dft. R?L3 1 c/3 2 cd^g^W^^oTR 
^£B3 1 a/3 2 a<0#WS«S£P3?L3 lc/32ci© 
^ |H«5#*^3£tf TV^So ^J^h31e/32elt 
R7L3 1 c/3 2 cA»feS*ia*HMtelft3a*oTJEtfT*5 
9, H««3 1 a/3 2 a©*JB»*^LTV^ 0 £ 
frb<0 7oc0^y s/b31d/32 dSt/loO^y 5/ 
h31e/32e(i R«*lRlK:*IHIBIfclB11S*trVN 

£ 0 30 
[0 0 4 4] — f 31/32(1 #PX 

TV^ 0 

<3j?lfV>=i>f^4 0 3»*3&*tb1B*3T3— ^ 5 0 2*gg 
3»Stb**tr>'4 1©jESH«:H5C % ©f®Hi§r(S! 6 K 

a^r±=-Y/w4 osr*isibrffi«p-r5*4 1 awi&as 

5S«r*i-5«tfc# 4 1 b*»j*4*t"CV^* 0 g4la(c 
*J&*jft,fc 2^/V4 0 £>MSfl B 5 (C^"T?L 4 1c Xtf 40 
H50iaii5«KlB11S*uSH«LftVN?Ld»fegi#fflS 

[0 0 4 5] <ffitt = T3 — *>ffi# = T3— ^ 5 0 

hi 5 mb 6 ^-r<£ 5 1 2m<Diffl)tmiL# ■ 

5i^e>««Jtt5i©Tfcot. #tr>4 \<n>mtK* 

4 1 bK«*bT#lf>4 1©rt«IKiattrS*t5. 

5 "ltt. H7Xl5H8fc«i- ±5K. **» 
©««^*5»«^Sr4tttta6^i>frfc 1 l>O'e*>5 0 1 
o<D^f j JM&Stf* 5 1ft, 3 *<D#Wt" 52M 
fUJtS 3 ta>b/£oTV^ 0 ^fJJt 5 2^ft4 o CD GASP 50 



ft. 5MW* 52, 53^ n«o*$«^MHK^&atf^ 

5o roBBB^w 6 1/6 2lcft. ^#2 OSra 
1-fc«><&P3?L6 1 b/6 2 b ^y^h61c/6 2 
c, 6 1 d/6 2 d fc#»jft*;h/CV*4. R?L6 1 b/ 
6 2bH <t»^K5l»t6>*U"C*5 0. ^7^3-^3 1 
/3 2 0R7L3 1 c/3 2 c £ Ktflffll^Ki 3fcoTV<i 
5„ * y * b 6 1 c / 6 2 c ft. R?L 61b/62b^ 

y ^ h 6 1 d/6 2 dft. R?L6 1 b/6 2 bd^g* 
lSl*HBtelR|d*oTJtrJ R T*5 9x »^TiLTV^5o 
rti??©7o(D^ Syh61c/62 c2&t/lo<D;* y 

d/e 2 dft. n«*iafc*iBHfcBiis*t-c 

[0 0 4 8] ^<T>mWf>{ ^9 6 1/6 2ft. Ell OK 
^"f-J:5^ ^r-^3-^3 1/3 2i^t + y4 1S: 

x8&f£thZ>o tU, Bl<DJ:5fc»*3fcT&*Lfctt: 

»C*5Wr, Plgt^^ 6 1/6 2ft. *ir-*3 — 
?31/3 2 0RS35 3 1 a/3 2 a ^W^73-^ 
5 0tt««t43SS^ W#*it«««bftVNj:5»-H 

tt^i. m*y^— ^3— ^ 3 1, 3 2ft. SV^ftJl^ 
^BWt^^^6 1, 6 2SlfW^73-^5 0^ 
LT«SK)lcM§tit^i:45o £7h> ^ y ^ b 6 
1 c/6 2 c, 6 1 d/6 2 d <DiHft, ^T" 9 3 ■ ^ 
3 1/3 2CD^ y > h 3 1 d/3 2 d, 3 1e/32e 

/3 2 ^is«^T3-^ 5 0 t&x vmm^mMztiz 

ffitt^Ta— ^ 5 0^>W*ffi**tf^4 l©H«Bff*»fe 

^ft^tarvN^fc^, m&?4*9si 9 6 2 t^tf 

>4 1 i©IBtett«4*ftBtlB*«**-5 0 
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[0049] <y^^^^<o^m>m^ ^yj-r 

* 1 J: 5#«tco^TRK1-5 0 §6* 10 1 CD^fr 

-^3-^31, 32^n-31b, 3 2 b <Z>;?MfiiJ£r 
;9c*JK5 1 4jPl§HEi-S (HI 1#JH) o 
[0 0 5 0] rixfclJ: V \ ^n^31b^n-32b 10 

fl£ft#«&S:SttS 0 f*to*>> ^n— 31b, 3 2 b O 
^HHSrJk^JBa? 1 4 3»ENE-f*^i:KJ: 9, 3 
— ^ 3 1 3 2^si-Cfc5Sl 

3 2^N^Tfc^^2tfeS^ l 93S^tt-C. Kf 3 1, 

fc»fe-t"a3£»att»-J:or N ^^4 o^ffigs^^.. . . 

[0 0 5 1] <;*^Y7^^<D#»> 

(1) ^^t^ltit, ^T-^3^3 1, 

3 2«:5|*tf=MVV4 0©rt«teE«S*LStB* = T3 — 

-^^lfc*5V^tt^^— ^3 — ^ 3 1/3 2 COR 
1 a/3 2 alC^U ^ h3 1 d/3 2d, 31 e 30 
/3 2 e&JB/KLTV^fcfc, CliimSiim 
5 0 *f ftfe*>, R«SB3 1 a/3 2 a fcttPJJH>frlR!K» 

oT^ms^^-rs^ n?L6 i b/6 2 bd*6>«* 

iptf^fcSE ^5^h31d/32d, 31e/32 
SU31a/32a fc»««*nfl*lRlfc»oTaE*lJl< 

[0 0 5 2] 4*fcu wr-eii. »«8K^#<«IEHSP3S 
$P 3 1 a/3 2 a (DISSS' ^'frfc* ]) y Y 3 1 d/3 40 
2d, 31e/32e £ria# LTV^fctf). ffl«8Itfi« 
©SWfeWKV*. Sbfc, ^5j/h31d/32dSr*ft 

«• 16*1 0 IOjIK 1 5km/hKttSt5 

1 1 0 r p mT^fie^llSfti: MHS^Ilift^ 

31d/32d, 31e/32e ^rfStfTV^V^ t>tf> J; 
9 fc»2 6%WA^_b^oT*5 9 > *U*h31e/3 

2 efcttSrKrt^y ^h31d/32d SrlS:ttTV^V> 50 



fcOJ;9 t^J6%tH*dS_b^oTVN-5 0 

(2) */N^t*im ^!)^F31e/32e 
^Stt^r ^iaoTBfia53 1 a/3 2 a^HJU^rrtl 

R>Sg& 3 1a, 32a K5££rt Z>ffi&M<DmtMO& < 3* 

(3) *^Wrtim 7f^3^31/3 
fELTV^fc^ R5££&3 1 a/3 2 a i^n — 3 1 b 

/3 2 bt©*fta»wua<, KfHtfe 

frTV^ 0 — *\ r©J:p[^f-^3-^3 1/3 2 

<*9»«SEteJ:Slsaas*fr<ftS*. P3««B3 1 a 
/3 2 a^^y 5/ h 3 1 d/3 2 d, 3 1 e / 3 2 e Sr 

it^5. 

(4) ^Wt^ltll ^7-^3-^3 1/3 
2 ti^Ta-^ 5 OiOlBI^HMI^^^ 6 1/6 

4IU^f-^3-^ 3 1/3 2MS«^73-^ 

% fe&XXSKM^OflmT* ^^61/62 fcjf A 
UTV^fcfe, ^r-^3-^3 1/3 2i:1lft^73 
5 0 i©FI©^l:Mt5SI«»i< 4oT 

[0 0 5 3] *fc, PRJKt^;*^ 6 1/6 2^^ y 5/ h 
61c/62c, 61d/62 d SrJgjft LTV^fcafr. 
PIKt^;*^ 6 1/6 2fc»«*as«Ente< <4oW 

±LTVN5o I6$l 0 1C05ES1 5 km/hC 

1 2 0 r pm^^EIfeT»A#irt«IB«-? 

■ttcJ:9J*«rt-Sfcx ^v7^f^l038*fcU*tt. 
mffiTJ** 6 1, 6 2£KttTV^V*fc£>J:9 t>*5 6 

(5) W^t^eim «*t="T3 — * 5 0«:« 
StO^M^S 2, 5 3a*e>«jSLTV^fc«>. ift«i«2S 

»Mfr5 2, 5 3#n»*l«llK:J|ftofc«teE11 
»«^5 2, 5 3©^^J^B*SA 0 -cv^5^fe». 

5 o ^^v^r^m^^R^fp]^SoT«ctb^< ^ 

[0 0 5 4] ^^c, W«=iT3 — ^ 5 0Sr*«i-5#» 
mft5 2, 5 3 36SS*3R(Dm»««^e>»f^S^-CV^S 
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15 



16 



««373^5o©wsaw*<ft5, t« 

« = T3^ 5 0JCjB4i-S»«8IE^J: OaiAbtbTVx 

s G 4*$. § e* i o i ©as i 5 k m / h tfta 1 5 

1 2 0 r p m-C^HIIIIIffaitlei ^136^114* t 

3-^ 5 0 »^o4v^niR«o«atiMR owft*o« 

-e*rtUfct>©J:9t3ie3 3%Hl*3ftS±*oT 

(6) ^Wrtl-CH ^fcP^CD^fSLfrS 2, 10 
5 3«r4tk»iaT— (Wbbfc^fH^fiSifrS l(:J;oT 

ftfcxN^>f^i SriBL^st-cSBK:, *E3i^^^4 
Si: t t>te^lc»**ti*sr. k#"CtSJ:5fc4ot 

[0 0 5 5] *fc x $mfr5 2fcffl«5 2 a#lttb«5 

2 b, : » a; t5 3 fcB7 L5 3 a & 7Ej jfcU 



^80 icfiH^S J: 5 fc, rtJUgB Jc R j^® 42b "Cffl^ 

0<D*W3Ett % iO#tr^4 2©rtJBB4 2 bfc«*i- 
5 C 3^4 0(1, *lfV4 2©*JBfflKlJR«£;h/CV* 
S3I4 2 aP^(C^{Ej^iX5o 

[0 0 6 0] *JtJfc»»©^^^>f ^"CB. H 1 3 

S-J-J: 5fc^o 3/^8 2n±o^ixB#ttMiKKlcS 
imtt^r 3—^ 8 ortTRjs*fttcffinsffi««ffitf>n 

JB*ft<Pffi;h,SrlfiSt~S 0 ^ M=i73^8 

So 4*5. Ste^l 0 l©5i*l 5 km/hfC^g^f 5 
1 2 0 r p m^MJIi^iaift i rtflSB^ia^fti 

-effif/Sbfcfctf) J; 9 2 9%ffl^i^Ji^oTVN 



2, 5 3W±©4ilrfll'rix# t 3Br:9JII<ft^-CV^S. 

#^5 2, .5 3^&j«aiMM>riaat#5 1 ^tto-oj^ 
a*. :©I^73-^ 5 otdttx.THi 5 

4««373^ 7 OfcttffibTfcAV*. 
[0 0 5 6] m&=>TB—? 7 0B. mi 2^-r<t 5 
1 9 0«co^*««oaBE 7 2SrRJB;fr 

[Rl^afe-<*:to-cfcS (HI 2fc3sv^TttttBb*VNJ: 

tfV4 2©rt<BKE1ti-5i:. **fcB^;/*&2 Oj&Sal 

sspfla^/ssftSo 4*5, =>f/v4 oj&s*a»ftstftr 30 

1Btt37 3-*7 0fcffi-&t5J:3^ rtJS 
gpiwRjlcS4 2 b"CH*lx*B1»*«>ffllHl3ft«»«**uT 
V^ B M = 73-^7 0O^BB, r<D/j?t>4 2 
<DrtJSffi4 2 b So 3^4 014, #tTV4 2 

^««fC^3fg^Stu-CV>S«4 2 artfcL^ElSftSo 
[0 0 5 7] ♦jOSJSM^N^^-Y^t^B:. *K7 2 

^riRjOSftttSrPlSi-So M^73^7 0 

fc8&tS»«aE**p*.feiT^ 38tlK***lRlJtbTVNS 0 40 

Wt^it^-efe^ 

[0 0 5 8] [Jg 3 ^JS^fil] ±B« 1 JKM0*ttKl*5V> 
T«:IS^9W5 2, 5 3^^5^114*5 1 

*r»o-o*fitesHTK:fi*bT«tt=ir3— * 50^ 

*jSbTVNS^> ^^tt^TH-^ 5 0fcft*.TEIl 
31^-TJ: 5 418M* = 7 3 — ^ 8 0 SrttfllbrtAv\ 
[0 0 5 9] fi«^73^ 8 0B. Hi 3 1^-TJ: 5 
1 6<0(Om«^(O^n^^ 8 2SrH«*lftK:llt^< 
fct>orfoS 0 i*tbS:#tf>4 2©rt«fcEiti"S 50 



[0061] cm 4 ju&Btt] ±15* i h*»ji»^*3v * 

Xtt«R05MH^ 5 2, 5 3 ^e>j«s»«^-»sc*5 1 

^WO-O^td^^H/i LTM^73-^ 5 0£ 
*^bTVNS*^ r.OlB*=Ta— ^ 5 O^ftxrHl 
4 \z.m-f J: 5 41B« =* T 3 — * 9 0 Sr^JMB b T A v \ 
[0 0 6 2] 18f« = T3— ^ 9 0B. HI 4lc^ti:5 
tto-o*rtiR:jiV«j»i o o^mmUKoM* 
9 2SrnjB*Iftfc*iafct>o-e*>S. raT,&«r#fcrv4 
2(D^fl!J{e:iSgrS^, tAfctt^^tt 2 Otitis ffilB 
d s 7£j5££ixS 0 4*5. 3>f/W4 0^nS#t t V4 2 
B. «tt373-^90tff^t5i5K:, rtJBSBKin 
^®4 2 b-CH**t«B1WftoffilB#»jftS*LTV^« 0 

W«373-^9 0©#Hlt ^<D5j?tT>'4 2<DrtfflB 
4 2bl^f5 0 ^/V4 0H 3jftf>4 2CD^J1$E 

tyaasivT^sau 2 a rtic*ias^s. 
[0 0 6 3] ^wi^^^^t^i?^, m*=r 

3-^9 0«^^ HfcO-0*rt«cW:«Mt*at)^ 

£>fc£>, fS« = T3— ^ 9 0^?£ttS?SSgE^S)x.^ 
*u S£m3&^2 s rR]-hb-c^So 4*5. 0 1(7)3* 

115 km/hlC^g^-rS 1 2 0 r p m-C*MHEMEr?» 

ixSSSffl^SrH^J: DJttfci-Si:, *^^^^^e 
O^Sffl^B. @^73-^ 9 0^#J^4VNRffi«: 

J&l 8%ai*^s±^SoTV^So 
[0 0 6 4] 

n««tea*(D^y ^ hSr?g«bTVNSfc», 

^^^%ma-eB. ^r^3-^t^73-^i:^ 



17 

[0 0 6 5] SUO*»MO»««-eB, 
[0®<£>18fmfcS&K] 

[0 1 ] **M©-|IJ£»lSt?S)5^^^t^^ffl 
8£»r®0o 
[0 2] 0 1 <£>II-II^$I0 O 
[0 3] ^3 — ^ 3 l<D¥^0o 

[04] ig3<DIV-IV$c»»rBH 0 

[05] #tr^aif«tt=ra— ^©TffiH. 

[0 6] 0 5OVI-VI^g£f®0 o 
[0 7] dtl^aLSfc^ospBB. 

[0 8] B!7<OVIII-Vm4c^»TTfiTRi, 
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1 '^7 /V*»«») 



10 



1 4 

2 0 

3 1 , 
3 1a 
3 1b 
3 1 d 

3 1 e 

4 0 

4 1 

5 0, 

5 1 
5 2, 
5 2a 
,5 2...b. 



3 2 9 
,32a 
,32b 
, 3 2 d 
, 3 2 e 

6 0, 7 0, 



8 0 



5 3 #«Jt 



[09] nsmf** *?<ow>mmo 

[0io] ^^-^3-^, le^ra-*, mm^^f 

[0ii] p-<o«»fsifa 

[012] *2^»JBO#ifVjfcV1»tt3T3 — 



[013] «3W»pti©#if^jtiMi(tt=r 3-^<d 

[014] »4||*»«<D#^Xlf«*t3T3--^<D 



[015] w <D—mm&WL<Ds^?'< -r^ ^m^a^ 



5 3a FJ?L OL) 

6 1, 6 2 OWf"^*^ 
20 61c, 62c ^y^h 

6 1 d , 62d XV yh 

7 2 ^« (#*WB*) 

8 2 :/n y ^ 

92 %m immtt) 

9 8 tWt«7rf~ ^ ( 

9 9 * 

101 gem 

102 &m 

10 6 Sufft (**) 



[01] [06] 
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^61 

3K I 



[Ell 0] 



.41 



62 /32 
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HSfflB] 1^7^ 2 9 0 (1 9 9 9. 7. 2 

9) 

[^igM§jE 1 ] 

iffijEM&wm&i maw 

[#ff»:*©iffiffl] 

ttrfE = T3— ^©JlffllClEIS;**^ y V^©:^ A- 

i> SMI*.. 
^fiJlHlteT-efc 9 , 

t5|E^7— i?3 — ^ iSul5=iT3— ^ tf?I|E=^'/i't 
iulBE£fiJttt:, liul2R3S^©Wl*;5^#;frft^MU\ 

issh=t3— tfrieM^.^— i?3— ^con^gpcoi^ 

ilJffi^«lil(E^*s*««>lll«5S55J-fcjj3SSix5, St** 

2 tie*© i *e*jb © ^ n — xk— /i>m&mm* 
[fi*qi4] ttris^.^— ^3— ^©n^gpic^§ti-5 

3-^i:. 



SJIE^ ^— * 3 — * i: ftJiE = T 3 - Z t ©|tg (dEfi $ 

3 — ^ 

£jttHT3jrg_^ 

_- . 

W1E=»T3 — ifilBM*^— ^3 — ^©P3*«5®rt 

fflnft&m$5.to\z.&&-rz>. it** 6 xre 7 tcieis© ^ 
[«**?_] iWErtwss^aswio^TniftfcH** 

tt(ffi#MiSlHl&3F^*(ft©lHl*sSB^tc5e^$tu5. 

[ft**i o] sftfEPSn«(4, natR-cfco, rt»ss» 

[ft**l 1] *^«P5tr**#-5«#i:x 

3-^ t. 
^31-r=T3-^ 

tulE=T3— i?©JllH{CIBfi$ttSy >'^© = 'f/i' 



( 15 ) 



#g|2 000-69731 



Stria* ^— ;?3-^ itdlS^ra— ? ttt|E=^/wi: 

ft, ^S«HMI|iK-CMfl*;k*bS* 1H13 

1 1*^14 roVN-ftt^tclS^©^ n— 

[1*916] WE3T.3-?tt, *ix**tiWB3MM>i- 
30s VBRXia e> ftHWk S tux v x 5 *#(D#«;mSfc#a* 
^S^^H^. 11*91 5fclE*<Z>*n— /Wg«« 



fcSx ff*9l 1 1 4 0V^tt36^tCE«(0^ cz— # 

m-r^ff*9 1H20 ©vvf *i,35»fcB*©* v—tf— 
[0 0 0 1] 



[0002] 

#H^8-1 9 2 7 8 4-8^*fc!E«£*LTV^ w C n 
fclBKSixTV^638«aii 0-Cte. 2o^tSSWl 5 
|^dr# N *iX*iX«>^*HB«>«»T- 15a, 15b 

[0 0 0 3] 

[0 0 0 4] r<0«tBSr«fci-fc«>©fll5tfc 

awycSMs ut 5 3 ewe* as* # < * o ?t 9 

[0 0 0 5] JjcSBBOHfltt* * v—7$—;Vf&$£W>m^ 
[0 0 0 6] 

3— y V^O^^/Wt^^TVx^o ffitttts 

[0 0 0 7] «lt|^|j:, flBflco^aawt^— * 
3— ^co^ffi>tidS*fi^LT*5!P N ^#:i:^^-^3 — 



( 16 ) 
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-^3-^dsS*t**tt«i:, — *G>*^-*3-* 

[0 0 0 8] r©»«Wtt*«Bi*«r«T**St>©'C 
5o i"*to*>. ^-r-^3-^<^Rffi$p{cRJl^(r?B 

s^y y i-t- ^brvN^fe^, y h\z£z> mm m- 

[0 0.0 9] 36BB.2K«.a^a— Jf 

[00-10] *^t«T1j;, rtflOHfi^OHOSr^HHEI 
m^&MZ^bKX^X^ m**r— 9 3 — ^<OP3*S5<7> 

[ooii] z&w 3 ^ a —&—;\>j&5&wmz. it 

[0 0 12] ^TO%P^2f:#^ia^ge$(:g 

ofcstefcfc, ae*<D»<o/jN$*ia*5»-c38«»K: 

[0 0 13] »W4K:fiia^a— /i^»m»«:, If 



[0 0 14] ^"r — 9 3 — 9<D^mU\^l^ 

[0 0 1 5] »!8 5fcfltS*B-#— /HfHBttatt. It 

*^1^^4<DV^i :!i tL^^C|E^(D^mm^V^T. ^ 

^3— ^sr^3H»ic«t^<-ranxeoAv^« 

a? < a ft gaas t c £ 5 < ft 5 ^ r. r. -e 

[0016] 6 tz&&9 /wgasmastt, « 

■Lfr^WWSJ: 5J-iEg$^^o 373-^1 
7 t -^3-^Sr«««jfc»-&UTi3t). ffcirifiaicatfttr 

— ^^73 — ^ (7>H{cSHS$^t^ 0 
[0 0 17] *»««-eB:. 9 
3— ^(DatK^-i*#rfiiUT*5 0, ^3 — 

^3-^^sg^/^Wt — ^ 3— ^ 
36SS«ift9*to6"©^— *3— ^*N«i*«tt«i 

[0 0 18] r.^»«aEtt»«»*S:ffiTS*S 1 l>©"e 
fcSi^ *3S«?Hlfc*5V^W:^y— ^3— 9 t ^73- 

<^ i^ ai at wawg s6> b dc s hwkr «r » a u -c v ^ s ft. 

[0 0 19] %W7t^S^P— aK— /Wg%m«tt, fg 
20(0^^ — ^3-^^, ^73^^ y>^ 
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at, EdJid^L mat 

[0 0 2 0] ^ ^"Cte, %«^Pfc3si^^-r— ^ 
(0 0 2 1 1 ^WR_t- #^^P- M^t^ li. ff 

[0 0 2 2] *»««-ett. frWHJfe^OlS 9 §r*Ml!l[§I 

SO* * x — ^ 3 — ^ ^S>t d*fcP3 <£>^JSI £ril 
5n«BOrt/B«»3S»fe3T3— *fc*h,« 0 ^73- 
^ fc: S#a3£^3rr 5:tlUoW^3-n 

[0 0 2 3] JSHifcff 5^ o-*-;Wg»t«tt, ft 

So 

[0 0 2 4] rr^tt»WJLfc«S36fl»Sre«i*fc* 

So 

[0 0 2 5] fcffiS* /WP38««tt. 

[0026] r^-cii. rtfl«^6>#w*ttsior 



[0 0 2 7] 38911 ll^^^n— /W^§m*8te> 
H5#:<h. 2o©77^3^^ ^73^h y > 

^aWT*5 9. «flc©j|c^»5i»rai-5. 2o 

^T<5 <£ 5 l-IEB£tL5o ^73-^n ^^—^a 
-^fir««»fcfe^bT33 9. **lRl«J:aE«Sra-f 0 * 

^tit><D&m}ite. P3fl*lRlK:**ofc'|SC«fciailSix 

[0 0 2 8] ;#3§m$ra±. IBKfrO^S^fc*^— * 
a— ^©attLfri*#fRlUT45-9, ^3- 

~^<D^^— ^3— ^^N^^7S9fl6^co^^ 
— ^^SSjkftSftMi. — *<D^x-^3 — ^ 

[0029] ^(DWinmte&m&m&WTZitzh&'v 

*%mai-*5V^« = T3-^Sr^^W>}- 
[0 0 3 0] 36IB1 21^5^0— ^W^%««fi> 

^m^&^i~zftm\mm^x*&>z> 0 

[0 0 3 1] *^taT«, P^flOB^^Ole] 9 Sr^^lHl 
6^i5ri(aot, M^x-^ 3 — ^coR§g£&£> 

*tt^^— 9 3 — ^ 6> n*»<o*WB«#«rii 

9n*»©rt««B4>^6> = r3—^fc«IE*uS. ^73- 

^ K3S«at*^3B^i-5 :iiaox=73^ 

[0 0 3 2] ^§^1 3(c^^^n— yu?^5IS»»s 

»*9(i2fce«©?8tat?*)oT, steMo^ia 
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[0 0 3 3] rr-ett3B9!l 2Kl«5*fWIS:S«te 

[0 0 3 4] mi 4fc«5*n— #-Aflg»«*W\ 
T, = T3-***^$**©#Wi-tt. S3?3£©« 
[0 0 3 5] rrm =«T3-*«:*js-*-s*#*iLfi- 



[0.0.3 6] StiS^P-^-^iaiS, 

ii*iii i *»t> 1 4©vvrft3&MniE*©*sm»i ; :*jv* 
[0 0 3 7] rr-e^ Jnx©**<c**tWH-SrWi-r 

[0 0 3 8] SSSS l 6 fC^S^ ta— /umftWgkti. 
l 5 KllE*W>38«»fc*5VvT\ =73-^tt> « 

[0 0 3 9] ::m ^*««S5W©^«>i-%«^cS 
fax— *Wbu/t^«jtaat#KJ:or, =>T3-^§rm 

[0 0 4 0] 7(C#5^n— #-;Wg3§®H«U 

lt*£l 6 fcE«©36««R:i8^Tx ^fJJtKfi, MSB 

[oo4i] r:ttt ftmx^wn, iL*mm 

«5*n— A*»38««tt:, 6X1J1 7 Id IE 



[0 042]*»tsm =WA'**ia**i.«Jietr> 
©rt^WMH^jiajfcfta^fe/fcs = t 3— ^ sr«-&s*-c 
*5 <9 . =73- ?\£&mm$Li)m£rrz>zk\zi. 0 

[0 0 4 3] 3§§8 1 9 5 ? n — jK— /l^BSMWRHu 
IMtSi ia>£> 1 4©vvf*u6Mcfa«t©38B8Mc:^ 

[0044] r^-ctt, tmvt\nmTfiz>mymwib2>\^ 



[0 0 4 5] %i 2 0 j> o— /wjg»m«W:, 

If &m 1 1 i»?> 1 4 ©V^tuA»fcfE«©^®»^*5VN 

[0 0 46] »m»OtfcSriftfc3BtJt5#«WB 
0Sr*:feT = T3— t?-£rfi?j£LT1^.5, L^oT. *& 
I&fti^jgteil^l-V^ =73- ^©Rja^TRldtt 

[0 0 4 7] 2 1 tc#5 g«5»ix *«ft 

=*ia»t>2 0©vNi»jLi6»fciE«©3S««-c*>or. ** 
IS 7 d— ^ t *$t t ©tiMleJtelc J: o -C^IS-f 5. 
[0 0 4 8] r'r-eii, ±$d.<D£5\z.&n%>z£<o&\,^? 

[0 0 4 9] 

<^#:«fife>*^BJ©-*^«it l fc5»>'N^^-r^^- 

^ 1 «:> 115 ic^-f ^<e i *5* 1011: 
S*i-5rtd5r-^5t3©-efc5. st^ioiii, ttr 

KM0 4i, v^y^d^bfiKS^WigS 
1 0 5 ^^-^ 9 9Sr*i-^m^ 10 6 

i. f«10 7iS:ix.tv^ o r©ete*l0 1lci 
1 tc^l-J: b \c^-/?-i-)r^ 1 &m.z>-&tt>tZ^ Ifrfl8*r^» 

[0 0 5 0] Eitt^^-f^i©^-ffi!l^»fM0-efc 



( 19 ) 
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9, B2ttBlOII-II$ettB-efcS. SlCft^ 
^-f^lH it&l 0 KOtmi 0 6©/N^I:«t 

4#©B77>^1 la, 11 b(C^3K— ^ 9 9j6S@^ 
£*t<5 0 Bll^tH0-0|j:S6<©t(f«l 0 

[0 0 5 1] /NWt^lB, BlJc^-TJzplc, 
ttll, 12, 1 3^&A&^fllIBI67ttAf|c2: % SWf 

2 0, 3 1, 3 2, 4 1, 5 0, 6 1, 6 2tgfrt>J$LZ> 

[0 0 5 2] <rt«B3fe-?jB3i{*:>rt«H*-?3aSfc* 
(rtfiO^ft^) H B 1 in^i-J: 5 fc. /^#2 0i:, 
2o^7^3^3 1, 32i, 3^/V4 0^ 
*tfc#tr^4 1 tS*ft=*T3 — ^ 5 0 2t$ccop§Bi 

r^^^61 f 6 2 (ESIRjfeBB^ >»f ?ri>^ 0 /v^ 
*420, 32, ^^4 1, flf*t 

= 7 3^5 0, Rtfilif^^^ei, 6 2lt a* 

[0-0 5 3] <^ia^«a^>^Miaift^*ascfr 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an eddy current 
generated in a claw-pole generator when power is generated and 

improve the generation efficiency. 

SOLUTION: A hub dynamo has an outer rotor assembly, stator 
yokes 31 and 32, a cylindrical core yoke by which both the stator 
yokes 31 and 32 are coupled magnetically with each other and 
coils. The outer rotor assembly has permanent magnets. The stator 
yoke 31/32 has a disc part 31a/32a in which a plurality of slits 
31d/32d and 31e/32e which are extended radially from a circular 
hole 31c/32c are formed and a plurality of claws 31b/32b. The 
claws 31b/32b are extended from the disc part 31a/32a in an axial 
direction and face the permanent magnets. The two stator yokes 
31 and 32 are so arranged that the respective claws 31b and 32b 
are adjacent to each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two stator yokes which are prolonged in shaft orientations from the barrel which has a permanent 
magnet, and the disc section and said disc section, and are arranged so that it may have said permanent magnet and 
two or more pole pieces which counter and said mutual pole piece may adjoin said barrel and same axle, It has the 
core yoke which combines said both stator yoke magnetically and lets magnetic flux pass to shaft orientations, and 
the coil of the shape of a ring arranged around said core yoke. In the disc section of said stator yoke The claw pole 
form generator with which two or more slits prolonged in the method of the outside of the direction of a path from 

aiHnner-eireumferen ce part-are-formed, . 

[Claim 2] It is the claw pole form generator according to claim 1 with which said barrel is an outside rotator which 

has said permanent magnet inside, said stator yoke, said core yoke, and said coil constitute an inside stator, and are 

arranged inside said barrel at said barrel and same axle, said pole piece is prolonged in shaft orientations from the 

periphery edge of said disc section, and said core yoke combines magnetically the inner circumference part of the 

disc section of saldbothstatoVy oke^ ~ 

[Claim 3] The claw pole form generator for bicycles according to claim 2 with which said inside stator is fixed to 

the hub spindle of a wheel, and said outside rotator is connected with the rotating part of a wheel. 

[Claim 4] At least one of two or more slits formed in the disc section of said stator yoke is a claw pole form 

generator given in either of claims 1-3 which arrives at the periphery edge of said disc section. 

[Claim 5] Said stator yoke is a claw pole form generator given in either of claims 1-4 which is manufactured with a 

pure iron system magnetic steel sheet. 

[Claim 6] Two stator yokes which are prolonged in shaft orientations from the barrel which has a permanent 
magnet, and the disc section and said disc section, and are arranged so that it may have said permanent magnet and 
two or more pole pieces which counter and said mutual pole piece may adjoin said barrel and same axle, The claw 
pole form generator equipped with the separator arranged between the core yoke which combines said both stator 
yoke magnetically and lets magnetic flux pass to shaft orientations, the coil of the shape of a ring arranged around 
said core yoke, and said stator yoke and said core yoke. 

[Claim 7] Said barrel is an outside rotator which has said permanent magnet inside. Said stator yoke, said core yoke, 
said coil, and said separator It is the claw pole form generator according to claim 6 with which an inside stator is 
constituted, it is arranged inside said barrel at said barrel and same axle, said pole piece is prolonged in shaft 
orientations from the periphery edge of said disc section, and said core yoke combines magnetically the inner 
circumference part of the disc section of said both stator yoke. 

[Claim 8] The claw pole form generator for bicycles according to claim 7 with which said inside stator is fixed to 
the hub spindle of a wheel, and said outside rotator is connected with the rotating part of a wheel. 
[Claim 9] Said separator is a claw pole form generator given in either of claims 6-8 which is a product made from a 
silicon system magnetic steel sheet, and has the slit. 

[Claim 10] Said separator is a claw pole form generator according to claim 9 which has the slit which is disc-like 
and arrives at a periphery edge from an inner circumference part. 

[Claim 1 1] Two stator yokes which are prolonged in shaft orientations from the barrel which has a permanent 
magnet, and the disc section and said disc section, and are arranged so that it may have said permanent magnet and 
two or more pole pieces which counter and said mutual pole piece may adjoin said barrel and same axle, It is the 
claw pole form generator with which said core yoke consists of two or more division pieces arranged in a location 
which is different in a circumferencial direction by having the core yoke which combines said both stator yoke 
magnetically and lets magnetic flux pass to shaft orientations, and the coil of the shape of a ring arranged around 
said core yoke. 
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[Claim 12] It is the claw pole form generator according to claim 1 1 with which said barrel is an outside rotator 
which has said permanent magnet inside, said stator yoke, said core yoke, and said coil constitute an inside stator, 
and are arranged inside said barrel at said barrel and same axle, said pole piece is prolonged in shaft orientations 
from the periphery edge of said disc section, and said core yoke combines magnetically the inner circumference part 
of the disc section of said both stator yoke. 

[Claim 13] The claw pole form generator for bicycles according to claim 12 with which said inside stator is fixed to 
the hub spindle of a wheel, and said outside rotator is connected with the rotating part of a wheel. 
[Claim 14] Two or more division pieces which constitute said core yoke are claw pole form generators given in 
either of claims 11-13 which is manufactured with a silicon system magnetic steel sheet. 

[Claim 1 5] Two or more division pieces which constitute said core yoke are claw pole form generators given in 
either of claims 11-14 which is the plate-like part material by which a laminating is carried out to shaft orientations 
at parallel. 

[Claim 16] Said core yoke is a claw pole form generator according to claim 15 which consists of two or more 
division piece assemblies with which two or more [-fold / of said division piece ] are kneaded, and it is unified, 
respectively. 

[Claim 17] It is the claw pole form generator according to claim 16 with which said division piece assembly is 
unified by inserting said crevice or said heights in said hole for said heights of said division piece by forming in 
said division piece the hole which engages with a crevice and heights, or said heights. 

[Claim 18] It is the claw pole form generator according to claim 16 or 17 with which said division piece assembly 

engages witHThe notclTfofm^ iirthe inner circumference's ectioro — 

around which said coil is wound. 

[Claim 19] Two or more division pieces which constitute said core yoke are claw pole form generators given in 
either of claims 11-14 which is the plate-like part material or the letter member of a block prolonged in a radial. 
[Claim 20] Two or more division pieces which constitute said core yoke are claw pole form generators given in 
either of claims 11-14 which is the cylindrical member prolonged in shaft orientations. 

[Claim 21] The bicycle which equipped with the claw pole form generator of a publication either of claims 1-20 
generated by relative revolution with the body which has the fork for wheels, the wheel supported pivotable by said 
fork for wheels, and said fork for wheels and said wheel. 



[Translation done.] 
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* NOTICES * 

»JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bicycle equipped with the claw pole form generator and this 

generator for a claw pole form generator and a bicycle, especially bicycles. 

[0002] 

[Description of the Prior Art] An example of the conventional claw pole form generator is indicated by JP,8- 
192784,A. With the generator 10 indicated here, two iron core member 15 comrades are together put so that the 
pole pieces 15a and 15b of eaclfpenpheiy section may adjoinTThe inner circurrference^dge 
member 15 with which spinning of the core is carried out and it is combined as these iron core members 15 are 
shown in drawing 2 of this official report touch. Magnetic flux passes by this in the inner circumference section of 
an iron core member located in the interior of the ring-like coil 14, and a current flows in a coil 14 by the alternate 

magnetic- flux generated here. — -- 

[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, when extracting the inner circumference section of 
two iron core members, contacting both the iron core member and connecting both the iron core member 
magnetically, in an iron core member, a big eddy current occurs by the alternate magnetic flux of shaft orientations. 
For this reason, many of power generated with much trouble is consumed as iron loss, and the power taken out 
outside is decreasing. 

[0004] As structure for reducing this iron loss, it is possible to connect the inner circumference sections of both the 
iron core member by another member. However, an eddy current occurs in each iron core member and another 
member also as such structure, and the effectiveness of a generation of electrical energy will become still lower. In 
the generator whose revolution especially inputted like the power source for the lamps of a bicycle or an 
aerogenerator for home use is a low-speed revolution, if generation efficiency is bad, the nonconformity to which a 
generator is enlarged or the turning effort which a generation of electrical energy takes becomes large will come 
out. 

[0005] In a claw pole form generator, the technical problem of this invention suppresses the eddy current generated 

at the time of a generation of electrical energy, and is to raise generation efficiency. 

[0006] 

[Means for Solving the Problem] The claw pole form generator concerning invention 1 is equipped with a barrel, 
two stator yokes, core yokes, and a ring-like coil. The barrel has the permanent magnet. The stator yoke has the disc 
section and two or more pole pieces, respectively. The pole piece is prolonged in shaft orientations from the disc 
section, and counters with the permanent magnet of a barrel. Moreover > two stator yokes are arranged so that a 
mutual pole piece may adjoin a barrel and the same axle. The core yoke has combined both the stator yoke 
magnetically, and lets magnetic flux pass to shaft orientations. A coil is arranged around a core yoke. Moreover, 
two or more slits prolonged in the method of the outside of the direction of a path from an inner circumference part 
are formed in the disc section of a stator yoke. 

[0007] With this generator, the permanent magnet of a barrel and the pole piece of a stator yoke have countered, 
and when a barrel and a stator yoke carry out a relative revolution, the alternate magnetic flux of shaft orientations 
occurs to the core yoke which has combined both the stator yoke. Thereby, a current flows in a coil and is 
generated. The condition that one stator yoke serves as N pole, and the stator yoke of another side specifically 
serves as the south pole, and the condition that one stator yoke serves as the south pole, and the stator yoke of 
another side serves as N pole are replaced by turns, and alternate magnetic flux is generated. In addition to alternate 
magnetic flux, an eddy current is also generated at the time of this generation of electrical energy. 
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[0008] Although this eddy current reduces generation efficiency, since the slit is formed in the disc section of a 
stator yoke in this generator, this can be stopped. That is, an eddy current stops easily being able to flow, since the 
slit prolonged in the method of the outside of the direction of a path from an inner circumference part exists 
although an eddy current occurs along with a circumferencial direction in the disc section of a stator yoke along 
with a circumferencial direction in disc circles. For this reason, an eddy current becomes small and generation 
efficiency improves. Since the eddy current forms the slit especially here from the inner circumference part of the 
disc section flowing [ many ], the effectiveness of the eddy current reduction by the slit is.high. Furthermore, since 
two or more slits are formed, the eddy current generated in the disc section is reduced more effectively. 
[0009] The claw pole form generator concerning invention 2 is an outside rotator to which a barrel has a permanent 
magnet inside in a generator according to claim 1 . Moreover, the stator yoke, the core yoke, and the coil constitute 
the inside stator, and are arranged inside the barrel at a barrel and the same axle. The pole piece of a stator yoke is 
prolonged in shaft orientations from the periphery edge of the disc section. The core yoke has combined 
magnetically the inner circumference part of the disc section of both the stator yoke. 

[0010] With this generator, when an outside rotator turns around the surroundings of an inside stator, the alternate 
magnetic flux of shaft orientations occurs to the core yoke to which the inner circumference part of the disc section 
of both the stator yoke is connected, a current flows in a coil and a generation of electrical energy is earned out to 
it. At this time, magnetic flux flows from the pole piece of a stator yoke from the inner circumference part of the 
disc section to a core yoke through the periphery part of the disc section. Although an eddy current flows in the disc 
section of * stator yoke wh en alternate magnetic flux occurs to a core yoke, this eddy current is small suppressed by 
existence of two or more slits. 

[001 1] The claw pole form generator concerning invention 3 is a generator according to claim 2, and is a generator 
for bicycles. An inside stator is fixed to the hub spindle of the wheel of a bicycle. An outside rotator is connected 
with the rotating part of the wheel of a bicycle. Although the bicycle is equipped with the generator concerning 

invention 2 here; an eddy current is suppressed by two or more slits prepared in the stator yoke, and generation- 

efficiency of this generator is improving. For this reason, also when a miniaturization or lightweight-izing of a 
generator is attained, a generator can be made to take out a predetermined output with a rotational frequency with 
the small wheel of a bicycle. 

[0012] At least one of two or more slits by which the claw pole form generator concerning mvention 4 is formed in 
the disc section of a stator yoke in a generator given in either of claims 1-3 has arrived at the periphery edge of the 
disc section. Here, since at least one slit passes from the inner circumference part to the periphery edge in the disc 
section of a stator yoke, many of flow of the eddy current generated in the disc section can be intercepted. The eddy 
current to generate is suppressed more by this, and generation efficiency improves. 

[0013] In the generator given in either of claims 1-4, the stator yoke is manufactured for the claw pole form 
generator concerning invention 5 with the magnetic steel sheet of a pure iron system. Here, since the stator yoke is 
manufactured with the magnetic steel sheet of a pure iron system with sufficient workability compared with a 
silicon system, it is easy to fabricate the bend section of the disc section and a pole piece, and the manufacturing 
cost of a generator is held down. Thus, if a stator yoke is manufactured with a pure iron system magnetic steel 
sheet, although a silicon system magnetic steel sheet compares a pure iron system magnetic steel sheet and the iron 
loss by the eddy current becomes [ electric resistance ] small greatly, since two or more slits are prepared in the disc 
section, an eddy current is suppressed and predetermined generation efficiency can be secured here. 
[0014] The claw pole form generator concerning invention 6 is equipped with a barrel, two stator yokes, core yokes, 
the ring-like coil, and the separator. The barrel has the permanent magnet. The stator yoke has the disc section and 
two or more pole pieces, respectively. The pole piece is prolonged in shaft orientations from the disc section, and 
counters with the permanent magnet of a barrel. Moreover, two stator yokes are arranged so that a mutual pole 
piece may adjoin a barrel and the same axle. The core yoke has combined both the stator yoke magnetically, and 
lets magnetic flux pass to shaft orientations. A coil is arranged around a core yoke. A separator is arranged between 
a stator yoke and a core yoke. 

[0015] With this generator, the permanent magnet of a barrel and the pole piece of a stator yoke have countered, 
and when a barrel and a stator yoke carry out a relative revolution, the alternate magnetic flux of shaft orientations 
occurs to the core yoke which has combined both the stator yoke. Thereby, a current flows in a coil and is 
generated. The condition that one stator yoke serves as N pole, and the stator yoke of another side specifically 
serves as the south pole, and the condition that one stator yoke serves as the south pole, and the stator yoke of 
another side serves as N pole are replaced by turns, and alternate magnetic flux is generated. In addition to alternate 
magnetic flux, an eddy current is also generated at the time of this generation of electrical energy. 
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[0016] Although this eddy current reduces generation efficiency, since the separator is arranged between a stator 
yoke and a core yoke in this generator, this can be stopped. That is, although an eddy current occurs to a stator yoke 
and a core yoke, since the separator is inserted among these, the eddy current to generate becomes small and 
generation efficiency improves. In addition, a separator lets magnetic flux pass between a stator yoke and a core 

[0017] The claw pole form generator concerning invention 7 is an outside rotator to which a barrel has a permanent 
magnet inside in a generator according to claim 6. Moreover, the stator yoke, the core yoke, the coil, and the 
separator constitute the inside stator, and are arranged inside the barrel at a barrel and the same axle. The pole piece 
of a stator yoke is prolonged in shaft orientations from the periphery edge of the disc section. The core yoke has 
combined magnetically the inner circumference part of the disc section of both the stator yoke. 
[0018] With this generator, when an outside rotator turns around the surroundings of an inside stator, the alternate 
magnetic flux of shaft orientations occurs to the core yoke to which the inner circumference part of the disc section 
of both the stator yoke is connected, a current flows in a coil and a generation of electrical energy is earned out to 
it At this time, magnetic flux flows from the pole piece of a stator yoke from the inner circumference part of the 
disc section to a core yoke through the periphery part of the disc section. Although an eddy current flows to a stator 
yoke or a core yoke when alternate magnetic flux occurs to a core yoke, this eddy current is small suppressed by 
existence of a separator. . 

[0019] The claw pole form generator concerning invention 8 is a generator according to claim 7, and is a generator 
fnr hicycle s. An inside stator is fixed to the hub spindle of the wheel of a bicycle. An outside rotator is connected 
with the rotating part of the wheel of a bicycle. Although the bicycle is equipped with the generator concerning 
invention 7 here, an eddy current is suppressed by the separator and generation efficiency of this generator is 
improving. For this reason, also when a miniaturization or lightweight-izing of a generator is attained, a generator 
can be made to take out a predetermined output with a rotational frequency with the small wheel of a bicycle. 
[0020] The claw pole form generator concerning invention 9 is manufactured by the -magnetic steel sheet of-a 
silicon system in a generator given in either of claims 6-8, and the separator has the slit. Here, since the separator is 
manufactured with the silicon system magnetic steel sheet with big electric resistance, the eddy current generated 
into the part between a stator yoke and a core yoke becomes smaller. 

[0021] Moreover, since the slit is formed in a separator here, the eddy current generated in the separator itself is 
suppressed, and the eddy current generated into the part between a stator yoke and a core yoke can be reduced. That 
is, an eddy current stops easily being able to flow, since a slit exists even if an eddy current flows along with a 
circumferential direction to a separator along with a circumferential direction in the inside of a separator. For this 
reason, an eddy current becomes small and generation efficiency improves. 

[0022] The claw pole form generator concerning invention 10 has the slit which is disc-like as for a separator and 
arrives at a periphery edge from an inner circumference part in the generator according to claim 9. Here, since the 
slit along which it passes from the inner circumference part to the periphery edge exists in a separator, many of flow 
of the eddy current in alignment with the circumferential direction in a separator is intercepted. Thereby, an eddy 
current is suppressed more and generation efficiency improves. 

[0023] The claw pole form generator concerning invention 1 1 is equipped with a barrel, two stator yokes, core 
yokes, and a ring-like coil. The barrel has the permanent magnet. The stator yoke has the disc section and two or 
more pole pieces, respectively. The pole piece is prolonged in shaft orientations from the disc section, and counters 
with the permanent magnet of a barrel. Moreover, two stator yokes are arranged so that a mutual pole piece may 
adjoin a barrel and the same axle. The core yoke has combined both the stator yoke magnetically, and lets magnetic 
flux pass to shaft orientations. Moreover, the core yoke consists of two or more division pieces. These division 
pieces are arranged in a location which is different in a circumferential direction. A coil is arranged around a core 
yoke. 

[0024] With this generator, the permanent magnet of a barrel and the pole piece of a stator yoke have countered, 
and when a barrel and a stator yoke carry out a relative revolution, the alternate magnetic flux of shaft orientations 
occurs to the core yoke which has combined both the stator yoke. Thereby, a current flows in a coil and is 
generated. The condition that one stator yoke serves as N pole, and the stator yoke of another side specifically 
serves as the south pole, and the condition that one stator yoke serves as the south pole, and the stator yoke of 
another side serves as N pole are replaced by turns, and alternate magnetic flux is generated. In addition to alternate 
magnetic flux, an eddy current is also generated at the time of this generation of electrical energy. 
[0025] Although this eddy current reduces generation efficiency, since the core yoke is constituted from two or 
more division pieces in this generator, this can be stopped. That is, although an eddy current occurs in a core yoke, 
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since the division piece is arranged in a location which is different in a circumferencial direction, an eddy current 
flows along with a circumferencial direction, and it is a difficulty pile. For this reason, an eddy current becomes 
small and generation efficiency improves. 

[0026] The claw pole form generator concerning invention 12 is an outside rotator to which a barrel has a 
permanent magnet inside in a generator according to claim 11. Moreover, the stator yoke, the core yoke, and the 
coil constitute the inside stator, and are arranged inside the barrel at a barrel and the same axle. The pole piece of a 
stator yoke is prolonged in shaft orientations from the periphery edge of the disc section. The core yoke has 
combined magnetically the inner circumference part of the disc section of both the stator yoke. 
[0027] With this generator, when an outside rotator turns around the surroundings of an inside stator, the alternate 
magnetic flux of shaft orientations occurs to the core yoke to which the inner circumference part of the disc section 
of both the stator yoke is connected, a current flows in a coil and a generation of electrical energy is earned out to 
it At this time, magnetic flux flows from the pole piece of a stator yoke from the inner circumference part of the 
disc section to a core yoke through the periphery part of the disc section. When alternate magnetic flux occurs to a 
core yoke, an eddy current flows to a core yoke, but since the core yoke is constituted by two or more division 
pieces, this eddy current is suppressed small. 

[0028] The claw pole form generator concerning invention 13 is a generator according to claim 12, and is a 
generator for bicycles. An inside stator is fixed to the hub spindle of the wheel of a bicycle. An outside rotator is 
connected with the rotating part of the wheel of a bicycle. Although the bicycle is equipped with the generator 
concerning inventi on 12 here , since the core yoke is constituted by two or more divisio n pieces, an eddy curr ent is 
suppressed and generation efficiency of this generator is improving. For this reason, also when a mrniatunzation or 
lightweight-izing of a generator is attained, a generator can be made to take out a predetermined output with a 
rotational frequency with the small wheel of a bicycle. 

[0029] Two or more division pieces from which the claw pole form generator concerning invention 14 constitutes a 

core yoke in a generator given in either of claimsl 1-13 are manufactured by the magnetic steel sheet of a silicon 

system. Here, each division piece which constitutes a core yoke is manufactured with the magnetic steel sheet of a 
silicon system. Since silicon contains magnetic flux with through, the magnetic steel sheet of a silicon system has 
the description that electric resistance is large. For this reason, the eddy current generated to a core yoke by 
alternate magnetic flux is suppressed more, and generation efficiency improves. 

[0030] Two or more division pieces from which the claw pole form generator concerning invention 15 constitutes a 
core yoke in a generator given in either of claims 1 1-14 are plate-like part material by which a laminating is earned 
out to shaft orientations at parallel. Here, the core yoke is constituted by carrying out the laminating of the easy 
plate-like part material of processing. For this reason, when manufacturing a division piece with the magnetic steel 
sheet of the silicon system which has difficulty especially in workability, manufacturing costs, such as a conversion 
cost, can be held down. . . 

[003 1] In the generator according to claim 1 5, the core yoke consists of two or more division piece assemblies tor 
the claw pole form generator concerning invention 16. Two or more-fold division piece is kneaded, and these 
division piece assemblies are unified, respectively. Here, the division piece assembly which unified two or more 
division pieces of plate-like part material in piles beforehand constitutes the core yoke. In case this assembles a 
generator eventually, while assembly becomes easy, it can attach certainly. 

[0032] The hole with which the claw pole form generator concerning invention 17 engages with a division piece in 
a generator according to claim 16 at a crevice and heights, or heights is formed. And as for the division piece 
assembly, the heights of a division piece are unified by inserting the heights of a crevice or a division piece in a 
hole. Here, since a crevice, heights, and a hole are formed in a division piece and it is assembling to the division 
piece assembly using this, a location gap of division pieces cannot take place easily. 

[0033] The claw pole form generator concerning invention 18 is further equipped with the bobbin in the generator 
according to claim 16 or 17. A bobbin is a member around which a coil is wound. The notch is formed in the inner 
circumference section of this bobbin, and a division piece assembly engages with these notches. With this 
generator, when the core yoke which changes from a division piece assembly to a way among the bobbins around 
which a coil is wound is made engaged and alternate magnetic flux occurs to a core yoke, a current flows in a coil 
and a generation of electrical energy is carried out to it. Here, a core yoke is formed because each division piece 
assembly engages with the notch formed in the inner circumference section of a bobbin. 

[0034] Two or more division pieces from which the claw pole form generator concerning invention 19 constitutes a 
core yoke in a generator given in either of claims 1 1-14 are the plate-like part material or the letter members of a 
block which are prolonged in a radial. Here, in order that the plate-like part material or the letter members of a 
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block which are prolonged in a radial may gather, the core yoke may be constituted and the turning point of division 
pieces may check the flow of the circumferential direction of an eddy current, the eddy current which flows to a 
core yoke is suppressed. 

[0035] Two or more division pieces from which the claw pole form generator concerning invention 20 constitutes a 
core yoke in a generator given in either of claims 1 1-14 are cylindrical members prolonged in shaft orientations. 
Here, the cylindrical member prolonged in the shaft orientations of a generator is bundled, and the core yoke is 
constituted. Therefore, as for magnetic flux, an eddy current stops a passage and a cone being able to flow easily to 
shaft orientations at the circumferential direction of a core yoke. 

[0036] The bicycle concerning invention 21 is equipped with the body, the wheel, and the claw pole form generator. 
The body has the fork for wheels. A wheel is supported pivotable by the fork for wheels. A claw pole form 
generator is a generator given in either of claims 1 -20, and is generated by relative revolution with the fork for 
wheels, and a wheel. Here, since the claw pole form generator with sufficient generation efficiency as mentioned 
above is arranged, while being able to attain lightweight-ization of a generator, torque required for a generation of 
electrical energy can also be reduced, and it can step on for rotating lightweight-izing and the wheel of a bicycle, 
and relief of force, such as force, can be aimed at. 
[0037] 

[Embodiment of the Invention] [The 1st operation gestalt] 

The hub DYNAMO (claw pole form generator) which is 1 operation gestalt of <whole configuration> this 
invention is shown in drawing 1 and drawing 2 . The bicycle 101 as shown in drawing 15, can be equipped with this 
hub DYNAMO 1. The bicycle 101 is equipped with the frame (body) 102 which has the fork 98Tor tront wheels, 
the handle 104, the actuator 105 which consists of a chain, a pedal, etc., the front wheel (wheel) 106 which has a 
spoke 99, and the rear wheel 107. If hub DYNAMO 1 is built into this bicycle 101 as shown in drawing 1 R> 1, the 
power generated to the headlight, the tail light, etc. can be supplied. 

[0038] Drawing 1 is single-sided drawing of longitudinal- section of hub DYNAMO 1, and drawing 2 is II-II view- - 
drawing of drawing 1 . Hub DYNAMO 1 shown in drawing 1 builds a generator into the hub of the front wheel 106 
of a bicycle 101, the both ends of a hub spindle 20 are fixed to the fork 98 for front wheels of both right and left, 
and a spoke 99 is fixed to both the flanges 11a and 1 lb of an outside rotator assembly. In addition, axial O-O shown 
in drawing 1 is the revolving shaft of the front wheel 106 of a bicycle, and an outside rotator assembly rotates with 
a front wheel 106 by making axial O-O into a center of rotation. 

[0039] Hub DYNAMO 1 consists of an outside rotator assembly which consists of members 11, 12, and 13, and an 
inside stator assembly which consists of members 20, 31, 32, 41, 50, and 61 and 62 grades, as shown in drawing 1 . 
The <inside stator assembly> inside stator assembly (inside stator) is equipped with a hub spindle 20, two stator 
yokes 3 1 and 32, the bobbin 41 around which the coil 40 was wound, the tubed core yoke 50, and the isolation disks 
61 and 62 (refer to drawing 8 ) of two sheets as shown in drawing 1 . If a hub spindle 20, the stator yokes 3 1 and 32, 
a bobbin 41, the tubed core yoke 50, and the isolation disks 61 and 62 are attached, they are united and constitute an 
inside stator. This inside stator is fixed to the fork 98 for front wheels with a hub spindle 20. Each part material 
which constitutes this inside stator assembly is explained in full detail behind. 

[0040] A <outside rotator assembly> outside rotator assembly (outside rotator) consists of the 1st body 1 1, the 2nd 
body 12, and cap 13. If the 2nd body 12 is equipped with the 1st body 1 1 and cap 13, three members 1 1, 12, and 13 
will be unified like drawing 1 . This unified outside rotator assembly is fixed by bearings 21 and 22 free [ a 
revolution ] to a hub spindle 20. Moreover, two or more spokes 99 of a front wheel 106 are fixed to flange 12a 
currently formed in flange 11a currently formed in the periphery section of the 1st body 11, and the periphery 
section of the 2nd body 12. Moreover, as shown in cap 13 at drawing 1 , the permanent magnet 14 which consists of 
four magnet objects divided into the circumferential direction at equal intervals has fixed. N pole and the south pole 
are magnetized at equal intervals by turns by this permanent magnet 14, and it is countered with the claws (pole 
piece) 3 lb and 32b of the stator yokes 3 1 and 32 which each of a total of 28 poles mentions later (R> drawing 1 1 1 
reference). 

[0041] The stator yokes 3 1 and 32 which those ends are fixed to the fork 98 for front wheels with a mounting nut 2 
or a locknut 3, and mention the <hub-spindle> hub spindle 20 later to this hub spindle 20, the tubed core yoke 50, 
and the isolation disks 61 and 62 are fixed. 

The top view of the <stator yoke> stator yokes 3 1/32 is shown in drawing 3 , and a sectional view is shown in 
drawing 4 . As shown in these, the stator yokes 3 1/32 consist of the disc sections 3 la/32a and claws 3 lb/32b. 
[0042] 14 claws 3 lb/3 2b are formed in the circumferential direction at equal intervals, and are prolonged along the 
direction of axial O-O from the periphery edge of the disc sections 31a/32a, respectively. The dimension in 
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alignment with the circumferential direction of the clearance between each claw 3 lb/32b is greatly set up a little 
rather than the dimension in alignment with the circumferential direction of each claws 31b/32b, and as shown in 
drawing 1 1 , claw 31b and claw 32b when both the stator yokes 31/32 are attached are located in a line with a 
circumferential direction at equal intervals in the state of an open beam in an equal clearance. Moreover, as shown 
in drawing 1 1 , it is arranged so that a permanent magnet 14 may counter the method of the outside of the direction 
of a path of each claws 31b and 32b. 

[0043] Moreover, as shown in drawing 3 , the circular holes 3 1 c/32c for letting a hub spindle 20 pass, and slit 3 1 d / 
3 1 e [ 32d and ]/32e is formed in the disc sections 3 la/32a. Circular holes 3 lc/32c can be opened in the center of the 
disc sections 3 la/3 2a. Slits 3 1 d/32d are prolonged from circular holes 3 lc/32c toward the direction outside of a path 
to the interstitial segment of the periphery edge of the disc sections 3 la/32a, and circular holes 31c/32c. Slits 
3 1 e/32e are prolonged toward the direction outside of a path from circular holes 3 1 c/32c, and are attained to the 
periphery edge of the disc sections 31a/32a. These seven slits 3 ld/32d and one slits 31e/32e are arranged at equal 
intervals at the circumferential direction. 

[0044] In addition, the stator yokes 3 1/32 are manufactured by the magnetic steel sheet (electromagnetism soft iron) 
of a pure iron system with sufficient workability. 

The front view of the bobbin 41 with which the <bobbin> coil 40 is rolled and it is equipped with the tubed core 
yoke 50 is shown in drawing 5 , and a sectional view is shown in drawing 6 . A bobbin 41 is an annular member 
made of resin, slot 41a which winds and holds a coil 40 is formed in the periphery section, and notch 41b which has 

the level difference which en ga ges with the tubed core yoke 50 is formed in the inner circumference sec tion. The 

ends of the coil 40 wound around slot 41a are pulled out from the hole which is arranged on the other sideof Hole 
41c shown in drawing 5 , and drawing 5 and which is not illustrated. 

[0045] As shown in drawing 5 and drawing 6 , the <tubed core yoke> tubed core yoke 50 consists of 12 division 
piece assemblies 51, engages with notch 41b of a bobbin 41, and it is equipped with it inside a bobbin 41. Each 
division piece assembly 51 inserts in four division pieces which are rectangular- sheet metal, as shown in drawing- 7 — 
and drawing 8 . One division piece assembly 51 consists of the division piece 52 of three sheets, and the division 
piece 53 of one sheet. Four crevice 52a and heights 52b are formed in the division piece 52, and four circular hole 
53a is formed in the division piece 53. And crevice 52a, heights 52b and circular hole 53a, and heights 52b are 
made engaged, and the division piece assembly 51 is assembled (refer to drawing 8 ). Each division pieces 52 and 
53 are manufactured from the silicon steel of thinness 1mm or less. 

[0046] As shown in drawing 5 , when such a division piece assembly 51 is inserted in notch 41b of a bobbin 41, the 
tubed core yoke 50 which has the space of the square cross section where a hub spindle 20 enters in the center 
inside with these 12 division piece assemblies 51 is constituted. The division pieces 52 and 53 carried out the 
laminating of this tubed core yoke 50 to parallel in the direction of axial O-O. Moreover, as shown in drawing 6 , 
the axial O-O lay length of the tubed core yoke 50 is longer than the axial O-O lay length of a bobbin 41, and the 
ends side of the tubed core yoke 50 will be in the condition of having overflowed the ends side of a bobbin 41 a 
little. 

[0047] The isolation disk> isolation disks 61/62 are circular disks as manufactured from the silicon steel of the 
same thickness as the division pieces 52 and 53 and shown in drawing 9 . The circular holes 61b/62b for letting a 
hub spindle 20 pass, and slit 61c / 61d [ 62c and ]/62d are formed in these isolation disks 61/62. Circular holes 
61b/62b can be opened in the center, and serve as the almost same path as the circular holes 3 lc/32c of the stator 
yokes 3 1/32. Slits 61c/62c are prolonged from circular holes 61b/62b to near the periphery edge toward the 
direction outside of a path. Slits 61d/62d are prolonged toward the direction outside of a path from circular holes 
61b/62b, and are attained to the periphery edge. These seven slits 61c/62c and one slits 61d/62d are arranged at 
equal intervals at the circumferential direction. 

[0048] As shown in drawing 10 , these isolation disks 61/62 are arranged between the stator yokes 3 1/32, a bobbin 
41, and the tubed core yoke 50, and are pinched by these. And in the condition of having been assembled like 
drawing 1 , contacting the disc sections 3 la/32a of the stator yokes 3 1/32, and the tubed core yoke 50, the isolation 
disks 61/62 are isolated so that both may not contact directly. However, if silicon steel is assembled in order to let 
magnetic flux pass, both the stator yokes 3 1 and 32 will be in the condition that the mutual inner circumference 
section was magnetically connected through the isolation disks 61 and 62 and the tubed core yoke 50. Moreover, 
slit 6 1 c / 6 1 d [ 62c and ]/d [ 62 ] width of face is set up smaller than the width of face of slit 3 1 d of the stator yokes 
3 1/32 / 3 le [ 32d and ]/32e, and the stator yokes 3 1/32 and the tubed core yoke 50 are isolated more certainly. In 
addition, since the ends side of the tubed core yoke 50 has overflowed the ends side of a bobbin 41 a little as shown 
in drawing 6 and drawing 10 , few clearances exist between the isolation disks 61 and 62 and a bobbin 41 
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[0049] <A generation of electrical energy of hub DYNAMO>, next the generation of electrical energy by hub 
DYNAMO 1 are explained. If a spoke 99 rotates to the fork 98 for front wheels according to transit of a bicycle 
101 , to the inside stator assembly currently fixed to the fork 98 for front wheels, it will be fixed to a spoke 99 and 
the outside rotator assembly which can rotate freely will rotate to an inside stator assembly by bearings 21 and 22. 
Then, a permanent magnet 14 rotates the outside of the claws 3 lb and 32b of the stator yokes 3 1 and 32 (refer to 
drawing 11 ). 

[0050] Thereby, when another side receives magnetic-flux supply of the south pole when one side receives 
magnetic-flux supply of N pole from a permanent magnet 14, and one side receives magnetic-flux supply of the 
south pole from a permanent magnet 14, as for claw 31b and claw 32b, another side receives magnetic-flux supply 
of N pole. That is, when a permanent magnet 14 rotates the outside of Claws 3 lb and 32b, the 2nd condition that 
the stator yoke 32 is in the 1st condition that the stator yoke 3 1 is [ the stator yoke 32 ] the south pole on the N pole, 
and the stator yoke 3 1 is N pole in the south pole is repeated, and the alternate magnetic flux of the direction of 
axial O-O occurs to the tubed core yoke 50 which has connected both 3 1 and 32 magnetically. A current occurs in a 
coil 40 and a generation of electrical energy is carried out by the alternate magnetic flux generated inside this coil 
40. 

[0051] Although generated electricity by making the tubed core yoke 50 arranged inside the epilogue coil 40 in both 
the stator yokes 3 1 and 32 generate alternate magnetic flux by description of this hub DYNAMO (1) book hub 
DYNAMO 1, in addition to alternate magnetic flux, an eddy current is also generated at the time of this generation 
of electrical ener g y. Althou g h this eddy current reduces generation efficiency, since slit 3 1d/3 1e [ 32d and ]/32 e is 
formed in the disc sections 3 la/32a of the stator yokes 3 1/32 in this hub DYNAMO 1 , this can be stopped. That is, 
the main paths of an eddy current are intercepted and an eddy current stops easily being able to flow, since slit 3 1 d 
prolonged in the method of the outside of the direction of a path from circular holes 61b/62b / 3 le [ 32d and ]/32e 
exists although an eddy current occurs along with a circumferencial direction in the disc sections 31a/32a along 

with a circumferenciahdirection in the disc sections 31a/32a. For this reason,- an eddy current-becomes smalland 

generation efficiency is improving. 

[0052] Since the eddy current arranges slit 3 1 d / 3 1 e [ 32d and ]/32e especially here focusing on the inner 
circumference section of the disc sections 3 la/3 2a which flow mostly, the effectiveness of eddy current reduction is 
high. Furthermore, since two or more slits 3 ld/32d are formed, the eddy current is decreasing more effectively. In 
addition, if an experiment compares the generation-of-electrical-energy output obtained when carrying out the 
relative revolution of an outside rotator assembly and the inside stator assembly by 1 lOrpm equivalent to rate 15 
km/h of a bicycle 101 The output is going up the generation-of-electrical-energy output of this hub DYNAMO 1 
about 26% rather than what has not prepared slit 3 Id / 3 le [ 32d and ]/32e, and the output is being improved about 
6% rather than what forms only Slits 3 1 e/32e, and has not formed Slits 3 1 d/32d. 

(2) By this hub DYNAMO 1, since he is trying not to connect the disc sections 31a/32a with a circumferencial 
direction directly by forming Slits 3 le/32e (refer to drawing 3 ), many of flow of the eddy current generated in the 
disc sections 31a and 32a is intercepted. Thereby, generation efficiency is improving more. 

(3) By this hub DYNAMO 1 , since the stator yokes 3 1/32 are manufactured with the magnetic steel sheet of a pure 
iron system with sufficient workability compared with a silicon system, it is easy to fabricate a part for the bend of 
the disc sections 3 la/32a and Claws 3 lb/3 2b, and fabrication costs are held down. On the other hand, since the 
stator yokes 31/32 are manufactured with the pure iron system magnetic steel sheet in this way, electric resistance 
becomes small, the iron loss by the eddy current becomes large, but since slit 3 Id / 3 le [ 32d and ]/32e is prepared 
in the disc sections 3 la/3 2a, the eddy current was suppressed and predetermined generation efficiency has been 
secured. 

(4) By this hub DYNAMO 1, since the isolation disks 61/62 are arranged between the stator yokes 31/32 and the 
tubed core yoke 50, the eddy current generated at the time of a generation of electrical energy is suppressed, and 
generation efficiency is improving. That is, although an eddy current occurs according to generating of alternate 
magnetic flux to the stator yokes 31/32 and the tubed core yoke 50, since the isolation disks 61/62 made from a 
silicon system magnetic steel sheet with big electric resistance are inserted among these, the eddy current generated 
into the part between the stator yokes 3 1/32 and the tubed core yoke 50 has decreased. For this reason, an eddy 
current becomes small and generation efficiency is improving. 

[0053] Moreover, since slit 61c / 6 Id [ 62c and ]/62d is formed in the isolation disks 61/62, the eddy current has 
stopped being able to flow easily on the isolation disks 61/62. Thereby, an eddy current becomes small more and 
generation efficiency is improving. In addition, if an experiment compares the generation-of-electrical-energy 
output obtained when carrying out the relative revolution of an outside rotator assembly and the inside stator 
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assembly by 120rpm equivalent to 15km/h in rate of a bicycle 101, the output is going up the generation-of- 
electrical-energy output of this hub DYNAMO 1 about 6% rather than what has not formed the isolation disks 61 
and 62. 

(5) By this hub DYNAMO 1, since the tubed core yoke 50 is constituted from two or more division pieces 52 and 
53, an eddy current is suppressed and generation efficiency is improving. That is, although an eddy current occurs 
to the tubed core yoke 50 according to generating of alternate magnetic flux, since the turning point of these 
division pieces 52 and 53 is in close so that the eddy current to which the division pieces 52 and 53 are arranged in 
a location which is different in a circumferencial direction, and flow to a circumferencial direction may be 
intercepted, the magnitude of an eddy current is stopped. For this reason, in the tubed core yoke 50, an eddy current 
stops being able to flow easily along with a circumferencial direction, an eddy current becomes small, and 
generation efficiency is improving. 

[0054] Moreover, since each division pieces 52 and 53 which constitute the tubed core yoke 50 are manufactured 
from the magnetic steel sheet of a silicon system, the electric resistance of the tubed core yoke 50 becomes large, 
and the eddy current generated to the tubed core yoke 50 is suppressed more, in addition, the electromagnetism of 
the shape of a cylinder in which the generation of electrical energy output of this hub DYNAMO 1 do not have 
division of the tubed core yoke 50 when an experiment compare the generation of electrical energy output obtain 
when carry out the relative revolution of an outside rotator assembly and the inside stator assembly by 120rpm 
equivalent to rate 15 km/h of a bicycle 101 — the output be being improve about 33% rather than what be 
constituted from soft iron (magnetic steel sheet of a pure iro n system). 

(6) The division piece assembly 51 which unified four division pieces 52 and~53~of sheet metal in^iles~befofehand 
constitutes the tubed core yoke 50 from this hub DYNAMO 1. In case this assembles hub DYNAMO 1 eventually, 
while assembly becomes easy, it can attach certainly. 

[0055] Moreover, since crevice 52a and heights 52b are formed in the division piece 52, circular hole 53a is formed 

in the division piece 53 and it is assembling to the division piece assembly 5 1 using these, the location-gap of the 

division piece 52 and 53 comrades has stopped being able to happen easily. 

Although the laminating of the division piece assembly 51 which consists of two or more division pieces 52 and 53 
in the 1st operation gestalt of the [2nd operation gestalt] above is carried out to parallel in the direction of axial O-O 
and the tubed core yoke 50 is constituted, the tubed core yoke 70 as replaced with this tubed core yoke 50 and 
shown in drawing 12 may be used. 

[0056] The tubed core yoke 70 arranges the sheet metal (division piece) 72 of the silicon steel of 190 sheets in a 
circumferencial direction, as shown in drawing 12 (what reduced number of sheets so that it might be easy to check 
by looking in drawing 12 is indicated). If these are arranged inside a bobbin 42, the space along which a hub spindle 
20 passes will be formed in the center. In addition, the space of the shape of a cylinder surrounded by periphery side 
42b is formed in the inner circumference section so that the bobbin 42 around which a coil 40 is wound may engage 
with the tubed core yoke 70. The peripheral face of the tubed core yoke 70 engages with inner skin 42b of this 
bobbin 42. A coil 40 is wound in slot 42a currently formed in the periphery section of a bobbin 42. 
[0057] By the hub DYNAMO of this operation gestalt, since sheet metal 72 is prolonged in the radial, the turning 
point of sheet metal 72 comrades checks the flow of the circumferencial direction of an eddy current which flows to 
a circumferencial direction within the tubed core yoke 70. For this reason, the eddy current which flows to the tubed 
core yoke 70 is suppressed, and generation efficiency is improving. The degree of improvement in this generation 
efficiency is equivalent to hub DYNAMO 1 of the above-mentioned 1st operation gestalt. 

[0058] Although the laminating of the division piece assembly 51 which consists of two or more division pieces 52 
and 53 in the 1st operation gestalt of the [3rd operation gestalt] above is carried out to parallel in the direction of 
axial O-O and the tubed core yoke 50 is constituted, the tubed core yoke 80 as replaced with this tubed core yoke 50 
and shown in drawing 13 R> 3 may be used. 

[0059] the tubed core yoke 80 is shown in drawing 13 — as — 16 electromagnetism — the block 82 of soft iron is 
arranged in a circumferencial direction. If these are arranged inside a bobbin 42, the space along which a hub 
spindle 20 passes will be formed in the center. In addition, the space of the shape of a cylinder surrounded by 
periphery side 42b is formed in the inner circumference section so that the bobbin 42 around which a coil 40 is 
wound may engage with the tubed core yoke 80. The peripheral face of the tubed core yoke 80 engages with inner 
skin 42b of this bobbin 42. A coil 40 is wound in slot 42a currently formed in the periphery section of a bobbin 42. 
[0060] By the hub DYNAMO of this operation gestalt, as shown in drawing 13 , the turning point of block 82 
comrades checks the flow of the circumferencial direction of an eddy current which is prolonged in the shape of a 
radiation and flows to a circumferencial direction within the tubed core yoke 80. For this reason, the eddy current 
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which flows to the tubed core yoke 80 is suppressed, and generation efficiency is improving, in addition, the 
electromagnetism of the shape of a cylinder in which the generation of electrical energy output of this hub 
DYNAMO do not have division of the tubed core yoke 80 when an experiment compare the generation of electrical 
energy output obtain when carry out the relative revolution of an outside rotator assembly and the inside stator 
assembly by 120rpm equivalent to rate 15 km/h of a bicycle 101 - the output be being improve about 29% rather 
than what be constituted from soft iron (magnetic steel sheet of a pure iron system). 

[0061] Although the laminating of the division piece assembly 51 which consists of two or more division pieces 52 
and 53 in the 1st operation gestalt of the [4th operation gestalt] above is carried out to parallel in the direction of 
axial O-O and the tubed core yoke 50 is constituted, the tubed core yoke 90 as replaced with this tubed core yoke 50 
and shown in drawing 14 R> 4 may be used. 

[0062] about 100 electromagnetism prolonged in the direction of axial O-O as the tubed core yoke 90 is shown in 
drawing 14 — the round bar 92 of soft iron is bundled to a circumferencial direction. If these are arranged inside a 
bobbin 42, the space along which a hub spindle 20 passes will be formed in the center. In addition, the space of the 
shape of a cylinder surrounded by periphery side 42b is formed in the inner circumference section so that the 
bobbin 42 around which a coil 40 is wound may engage with the tubed core yoke 90. The outside surface of the 
tubed core yoke 90 engages with inner skin 42b of this bobbin 42. A coil 40 is wound in slot 42a currently formed 
in the periphery section of a bobbin 42. 

[0063] By the hub DYNAMO of this operation gestalt, from the configuration of the tubed core yoke 90, a passage 
and a cone flow in the direction of axial O-O, and the eddy current has stopped magnetic flux being able to flow 
easily to the circumferencial~direction. For this reason, tHFeddy current^lTfclrflow^t^^ 

suppressed, and generation efficiency is improving, in addition, the electromagnetism of the shape of a cylinder in 
which the generation of electrical energy output of this hub DYNAMO do not have division of the tubed core yoke 
90 when an experiment compare the generation of electrical energy output obtain when carry out the relative 
revolution of an outside rotator assembly and the inside stator assembly by. 120rpm equivalent to rate 1 5Jan/h of. a _ 
bicycle 101 - the output be being improve about 18% rather than what be constituted from soft iron (magnetic steel 
sheet of a pure iron system). 
[0064] 

[Effect of the Invention] With the generator of this invention, since two or more slits are formed in the disc section 
of a stator yoke, an eddy current can be suppressed and generation efficiency improves. Moreover, with the 
generator of another this invention, since the separator made from a silicon system magnetic steel sheet with big 
electric resistance is arranged between a stator yoke and a core yoke, an eddy current can be suppressed and 
generation efficiency improves. 

[0065] Moreover, with the generator of another this invention, since the core yoke is constituted from two or more 
division pieces arranged in a location which is different in a circumferencial direction, an eddy current can be 
suppressed and generation efficiency improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

prawing 1] Single-sided drawing of longitudinal section of the hub DYNAMO which is 1 operation gestalt of this 
invention. 

[Drawing 2] II-II view drawing of drawing 1 . 
[Drawing 3] The top view of the stator yoke 3 1 . 
[Drawing 4] The IV-IV view sectional view of drawing 3 . 
[Drawing 5] The top view of a bobbin and a tubed core yoke. 

Prawiny6]^ heA^Vi-vfe^ 

[Drawing 7] The top view of a division piece assembly. 
[Drawing 8] The VIII- VIII view sectional view of drawing 7 . 
[Drawing 9] The top view of an isolation disk. 

[Drawing 10] The exploded view of a stator yoke, a tubed core yoke, and an isolation disk. 

[Drawing 11] A permanent magnet and the cross-section plot plan of a claw. 

Prawing 12] The bobbin of the 2nd operation gestalt, and the top view of a tubed core yoke. 

Prawing 131 The bobbin of the 3rd operation gestalt, and the top view of a tubed core yoke. 

Prawing 14] The bobbin of the 4th operation gestalt, and the top view of a tubed core yoke. 

Prawing 15] The side elevation of the bicycle incorporating the hub DYNAMO of 1 operation gestalt of this 

invention. 

[Description of Notations] 

1 Hub DYNAMO (Claw Pole Form Generator) 

14 Permanent Magnet 

20 Hub Spindle 

31 32 Stator yoke 

3 1 a, 32a Disc section 

3 lb, 32b Claw (pole piece) 

3 Id, 32dSlit 

31e, 32e Slit 

40 Coil 

41 Bobbin 

50, 60, 70, 80 Tubed core yoke (core yoke) 

51 Division Piece Assembly 

52 53 Division piece 
52a Crevice 

52b Heights 

53a Circular hole (hole) 

61 62 Isolation disk 

61c, 62c Slit 

6 Id, 62d Slit 

72 Sheet Metal (Plate-like Part Material) 
82 Block 

92 Round Bar (Cylindrical Member) 

98 Fork for Front Wheels (Fork for Wheels) 

99 Spoke 
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101 Bicycle 

102 Frame (Body) 

106 Front Wheel (Wheel) 
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[Drawing 3] 
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[Drawing! 1] 
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